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Description 

The present invention relates to a method of bend- 
ing a pipe having an oblong cross-section for heat 
exchangers. 

In heat exchangers of the mechanical expansion 
type (in which the stack of fins is secured to the pipes by 
a pipe expanding or mechanical expansion process), 
the use of pipes bent in a U-shape (so-called forked 
pipes) enables a collector plate and a tank for recirculat- 
ing the refrigerating fluid to be dispensed with, evidently 
saving material and increasing the reliability of the heat 
exchanger since, with the same number of pipes, the 
f luidtight points present as a whole are reduced by half. 

The use of forked pipes is common today for alu- 
minium or copper pipes with a circular section, whilst 
for pipes having a flat or oblong section, it is difficult and. 
infect, impracticable, when the flat pipe has to be bent 
in a U-shape and the two limbs of the fork maintained 
aligned along the longer axis of their cross-section. 

The object of the present invention is to provide a 
method of bendng a pipe having an oblong cross-sec- 
tion in a U-shaped arrangement which permits the two 
limbs of the pipe to be placed in a position in which the 
longer axes of the respective cross-sections are aligned 
with or parallel to one another without causing exces- 
sive stretching of the material in the bencGng zone. 

According to the present invention, this abject is 
achieved by a method comprising the following steps: 

- causing a relative rotation substantially equal to 
180° between two limbs of the pipe about an axis 
parallel to the longer axis of the cross-section of the 
pipe, so as to obtain two straight limbs with longer 
axes of the respective cross-sections parallel to one 
another and connected to one another by a curved 
connecting portion; and 

- causing a relative rotation between each of the 
straight limbs and the connecting portion about an 
axis coinciding with or parallel to the longitudinal 
axis of the straight limbs. 

The present invention also relates to a method of 
manufacturing a heat exchanger comprising a stack of 
fins fixed to a plurality of pipes having an oblong cross- 
section, in which each pipe has two straight limbs and a 
curved connecting portion, the longer axes of the 
respective cross-sections of the two straight limbs of 
each pipe being aligned with or parallel to one another, 
and the connecting portion having an oblong cross-sec- 
tion with a longer axis at a right-angle to the longer axes 
of the cross-sections of the straight limbs, characterised 
in that the pipes are bent by the method according to the 
invention. 

Further preferred characteristics and advantages of 
the present invention will become dear from the follow- 
ing detailed description given purely by way of example, 
with reference to the appended drawings, in which: 



Figure 1 is a schematic perspective view of a heat 
exchanger manufactured by the method according 
to th present invention; 

- Figures 2, 3 and 4 illustrate schematically the bend- 
ing stages of a ppe; 

Figure 5 is a view of the connecting portion of a 
pipe along the arrow V of Figure 1 ; and 

Figure 6 is a view of the pipe bent along the arrow 
VI of Figure 5. 

Referring firstly to Figures 2, 3 and 4, a method is 
described for bending a pipe having an oblong cross- 
section into a U-shape. In the example fllustrated in the 
drawings, reference is made to a pipe with a flat section, 
however, it will be understood that the process accord- 
ing to the invention can generally be adapted to pipes 
with an oblong section, this term covering oval, ovoid, 
etc, sections and in general sections in which it is possi- 
ble to differentiate between a longer axis and a shorter 
axis of different lengths. 

In the drawings, the pipe is indicated by the refer- 
ence numeral 2 whilst the longer axis of the cross-sec- 
tion of the pipe is indicated 4 

With reference to Figure 2, a reinforcing core 6 con- 
sisting of a flexible element of a shape such that it freely 
and slidingly engages the hole in the pipe is inserted in 
the initially straight pipe 2. The reinforcing core 6 is 
inserted over a length such that it extends over at least 
the entire pipe-bending zona When the core has been 
inserted, a relative rotation substantially equal to 180° 
of two limbs 2a. 2b of the pipe 2 is caused about a bend- 
ing axis 8 parallel to the axis 4 of the cross-section of 
the pipe (Figure 3). 

The pipe 2 is bent by a known tool comprising a 
wheel having a radius equal to the radius of curvature of 
the pipe and a movable shaping member which urges 
the pipe against the edge of the wheel, creating the 
curved connecting portion 2c between the two straight 
limbs 2a, 2b. 

When the pipe has been bent into the U-shape, the 
two straight limbs 2a. 2b are located with the longer 

axes 4 ^^ ^^ ^^ ^ ^ ^ ^^I ^^^^^ 

, ^lorring core 6 is partially removed such that the reinforc- 
ing core only extends over one of the two limbs of the 
ppe and that the end of the core is located approxi- 
mately in correspondence with the part in which the 
straight limb starts to curve. A second core 6* (Figure 4) 
which is introduced into the limb approximately as far as 
the point at which the limb joins the curved connecting 
portion 2c is dsposed in the limb which does not have 
the reinforcing core. 

At this point, a relative rotation of 90° of each of the 
two limbs 2a, 2b relative to the curved connecting por- 
tion 2c is caused about an axis which coincides with or, 
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generally, is parallel to the longitudinal axis of the 
straight limbs 2a, 2b. This relative rotation is performed 
by immobflising the connecting portion 2c and holding 
the straight limbs 2a. 2b from the exterior with gripper 
members which impart the necessary rotation. At the 5 
end of this operation, the pipe assumes the snap 
shown in Figure 4, with th longer axes 4 of th straight 
limbs 2a. 2b aligned relative to one another or, in gen- 
eral, parallel to one another. The reinforcing cores 6. 6 
are then withdrawn and a plurality of fins which are 10 
secured to the pipes by expansion of the pipes, accord- 
ing to a known technology, are then fitted on the straight 
limbs 2a. 2b of a series of parallel pipes. 

During the pipe-bending process, the object of the 
flexible reinforcing core is to prevent the pipe from yield- is 
ing. The same result can be obtained by introducing a 
material which melts at a temperature far lower than the 
melting temperature of the material forming the pipe into 
the pipe. This material is introduced into the pipe in the 
liquid state and is solidified before the bending process 20 
is performed. At the end of the bending operations, this 
material is removed again in the liquid state by heating 
the pipe. 

Figure 1 shows schematically a heat exchanger 
with pipes having an oblong section and bent according 2s 
to the process described above Tne flow of air strikes 
the heat exchanger in the direction indicated by the 
arrows A in Figure 1 and the pipes are located with their 
longer axis parallel to the direction of the air flow in a 
manner similar to that which occurs in heat exchangers so 
having two collector tanks situated at the opposite ends 
of the stack of sheets. The fact that the longer axes 4 of 
the pipes are aligned with or parallel to one another 
enables a liquid inlet zone and a return zone to be pro- 
vided in the collector tank by means of a simple longitu- ss 
dinal separating plate schematically indicated 10 in 
Figure 6. 

Claims 

40 

1. A method of bending a pipe having an oblong 
cross-section for heat exchangers, comprising the 
steps of: 

- causing a relative rotation substantially equal 45 
to 1 80° between two limbs (2a. 2b) of the pipe 
(2) about an axis (8) parallel to the longer axis 
(4) of the cross-section of the pipe, so as to 
obtain two straight limbs with longer axes (4) of 
the respective cross-sections parallel to one so 
another and connected to one another by a 
curved connecting portion (2c); and 
causing a relative rotation between each of the 
above straight limbs (2a. 2b) and the connect- 
ing portion (2c) about an axis coinciding with or ss 
parallel to the longitudinal axis of the straight 
limbs. 
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2. A method according to Claim 1, characterised in 
that the relative rotation between each of the 
straight limbs (2a, 2b) and the connecting portion is 
substantially equal to 90°. 

3. A method according to Claim 1, characterised in 
that the pipe (2) is bent by inserting a reinforcing 
core (6, 6*) in the pipe (2) beforehand. 

4. A method according to Claim 3, characterised in 
that the reinforcing core is a flexible element (6, &) 
which can slide freely in the pipe (2). 

5. A method according to Claim 3. characterized in 
that the reinforcing core (6, 6 1 ) is produced by a 
material which melts at a temperature which is sub- 
stantially lower than the melting temperature of the 
material constituting the pipes, the material being 
introduced into the pipe (2) in the liquid state and 
being made to solidify before the bendng method is 
performed, the molten material then being removed 
from the pipe (2) in the liquid state by heating the 
pipe (2). 

6. Method of manufacturing a heat exchanger com- 
prising a stack of fins secured to a plurality of pipes 
(2) having an obtong cross-section, in which each 
pipe (2) has two straight limbs (2a. 2b) and a curved 
connecting portion (2c), the longer axes of the 
respective cross-sections of the two straight limbs 
(2a. 2b) of each pipe (2) being aligned with or par- 
allel to one another, and the connecting portion (2c) 
having an oblong cross-section with a longer axis at 
a right-angle to the longer axes of the cross-sec- 
tions of the straight fimbs (2a, 2b) characterised in 
that the pipes are bent by the method according to 
claims 1 to 5. 

PaterttansprOche 

1 . Verfahren zum Biegen eines Rohres mit langlichem 
Querschnitt fur Warmetauscher, das die Schritte: 

• verursachen einer relativen Drehung urn im 
wesentlichen 180° zwischen zwei Gliedern (2a, 
2b) des Rohres (2) urn eine Achse (8) parallel 
zu der langeren Achse (4) des Querschnittes 
des Rohres. urn zwei gerade Glieder mit lange- 
ren Achsen (4) der jewefligen Querschnitte zu 
erharten, die parallel zueinander und mrteinan- 
der durch einen gekrummten Verbindungsteil 
(2c) verbunden stnd; und 

- verursachen einer relativen Drehung zwischen 
jedem der oben genannten, geraden Glieder 
(2a, 2b) und dem Verbindungsteil (2c) urn eine 
Achse. die rrtt der Langsachse der geraden 
Glieder zusammerrfalrt oder zu ihr parallel ist; 
umfaBt 
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2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die relative Drehung zwischen 
jedem der geraden Glieder (2a, 2b) und dem Ver- 
bindungsteil im wesentiichen 90° betrdgt 

3. Verfahren nach Anspruch 1. dadurch gekenn- 
zeichnet, daB das Rohr (2) durch einen im voraus 
in das Rohr (2) eingesetzten, verstarkenden Kern 
(6. &) gebogen isL 

4. Verfahren nach Anspruch 3, dadurch gekenn- 
zeichnet daB der verstarkende Kern ein tlawbles 
Hement (6. 6 1 ) ist das in dem Rohr (2) frei rutschen 
kann. 

5. Verfahren nach Anspruch 3, dadurch gekenn- 
zeichnet daB der verstarkende Kern (6, &) aus 
einem Material hergesteltt ist das bei einer Tempe- 
ratur schmibt, die im wesentiichen geringer afs die 
Schmelztemperatur des Materials ist aus dem die 
Rohre aufgebaut sind und daB das Material in flOs- 
sigem Zustand in das Rohr (2) eingebracht wind 
und zum Erstarren gebracht wird bevor das Biege- 
verfahren durchgefOhrt wird, wobei das geschmol- 
zene Material in MQssigem Zustand durch 
Aufheizen des Rohres (2) aus dem Rohr (2) errt- 
ferntwird. 

6. Verfahren zur Herstellung etnes Wfirmetauschers, 
der einen Satz Rippen, die an oner Mehrzahl von 
einen l&nglichen Querschnitt aufweisenden Rohren 
(2) befestigl sind, wobei jedes Rohr (2) zwei gerade 
Glieder (2a, 2b) aufweist und einen gekrummten 
Verbindungsteil (2c) hat die Idngeren Achsen der 
jeweiligen Querschnrtte der zwei geraden Gfieder 
(2a, 2b) jedes Rohres (2) in einer geraden Lirtie 
Oder parallel zueinander ausgerichtet sind und der 
Verbindungsteil (2c) einen l&nglichen Querschnitt 
hat mit einer langeren Achse in einem rechten Win- 
kel zu der fingeren Achse der Querschnrtte der 
geraden Glieder (2a, 2b), dadurch gekennzelch- 
net daB die Rohre nach einem Verfahren gemaB 
Anspruch 1 bis 5 gebogen sind. 

Revendications 

1 . Precede de cintrage d'un tube de section transver- 
sale obiongue, destine a des echangeurs de cha- 
leur, oomprenant les etapes suivantes : 



de raccordemerrt soient obtenues, et 
provoquer la rotation relative entre chacune 
des branches rectiiignes (2a, 2b) et de la partie 
de raccordemerrt (2c) autour d'un axe qui coln- 
s cide avec I 'axe longitudinal des branches recti- 

iignes ou est parallele a cet axe. 

2. Procede selon la revencfication 1 , caracter ise en ce 
que la rotation relative entre chacune des branches 

10 rectiiignes (2a. 2b) et la partie de raccordemerrt est 
pratiquement egale a 90°. 

3. Procede selon la revencfication 1 , caracterise en ce 
que le tube (2) est antra par insertion d'une §me 

is rf armature (6, 6*) dans ie tube (2) au prealaHe. 

4. Proced6 selon la revendication 3, caracteris6 en ce 
que rame d'armature est un aiement f texibte (6, 6*) 
qui peut glisser libremertt dans le tube (2). 

20 

5. Procede selon la revencfication 3, caracterise en ce 
que I'dme d'armature (6, 6*) est produite en un 
materiau qui fond a une temperature nettement 
inf erieure a la temperature de fusion du materiau 

25 constrtuarrt les tubes, le materiau etarrt irrtroduit 
dans le tube (2) a ratat iquide et etarrt ensuite soli- 
cff ie avant la mise en oeuvre du procede de cin- 
trage, le matariau moul6 etarrt alors retire du tube 
(2) d ratat liquide par chauffage du tube (2). 

30 

6. Procede de fabrication d'un echangeur de chaleur 
cornportant un empilement dailettes fixe a plu- 
sieurs tubes (2) ayant une section transversale 
obiongue, chaque tube (2) ayant deux branches 

55 rectiiignes (2a, 2b) et une partie courbe de raccor- 
demerrt (2c), les grands axes des sections transver- 
sales respective^ des deux branches rectiiignes 
(2a, 2b) de chaque tube (2) etarrt align es I'm sur 
I'autre ou parallel es run a I'autre, et la partie de rac- 

40 cordement (2c) ayant une section transversale 
obiongue avec un grand axe perpendiculaire aux 
grands axes des sections transversal es des bran- 
ches rectiiignes (2a, 2b), caracterise en ce que les 
tubes sont cirrtres par mise en oeuvre du procede 

45 selon les revendications 1 a & 



provoquer la rotation relative pratiquement 
egale a 180° entre deux branches (2a, 2b) du 
tube (2) autour d'un axe (8) parallele au grand 
axe (4) de la section transversale du tube, af in 
que deux branches rectiiignes ayant des ss 
grands axes (4) dont les sections transversales 
respectives sont paralleles et qui sont raccor- 
daes Tune k I'autre par une partie courbe (2c) 
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